Acute administration of haloperidol enhances dopaminergic transmission.
It has been demonstrated that haloperidol, by blocking presynaptic D2 receptors, enhances dopamine release. However, it is generally assumed that augmentation of dopaminergic transmission is precluded by haloperidol's postsynaptic actions. This assumption was assessed in the present experiment by testing the effects of acute haloperidol administration on the activity of the striatum. Somatosensory stimulation was used to evoke striatal field potentials in rats anesthetized with either urethane or sodium pentobarbital. Haloperidol suppressed striatal responses in a dose-dependent fashion. Enhanced dopaminergic activity, caused by i.v. cocaine or substantia nigra stimulation, similarly suppressed striatal responses. Rather than blocking the effects of cocaine in the striatum, coadministration of haloperidol was additive, causing increased suppression. Substantia nigra lesions that depleted striatal dopamine blocked the suppressive effects of haloperidol. Administration of R-(+)-8-chloro-2,3,4,5-tetrahydro-3- methyl-5-phenyl-1H-3-benzazepine-7-ol to prevent postsynaptic actions of dopamine mediated by D1 receptors did not attenuate haloperidol-induced suppression. The present data suggest that acute administration of haloperidol actually augments dopaminergic activity due to relatively strong presynaptic actions and relatively weak postsynaptic blocking effects. It is plausible that this initial increase in dopaminergic transmission may participate in producing the neural changes evoked by chronic haloperidol administration that allow this drug to have antipsychotic potency.